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GLAZING UNIT COMPRISING A REINFORCING ELEMENT 

5 The present invention relates to a glazing unit 

comprising a glazed element provided with a frame or with 
peripheral reinforcement elements. 

A specific example of glazing units of this type 
is that of automotive glazing units^ especially glazed 
10 roofs, namely sunroofs or fixed roofs, installed in motor 
vehicles . 

Such glazing units often currently comprise a 
frame or frame elements made of plastic providing an 
esthetic function, installation function and/or accessory- 
15 integrating function. They generally comprise a frame or 
reinforcement elements, generally made of metal, which 
improve their rigidity. 

These reinforcement elements may be either formed 
in a single piece or composed of separate inserts, namely, 
20 in the case of a roof, a front insert, a rear insert and, 
possibly, two side inserts. 

Generally, these elements may be either 
adhesively bonded directly or embedded using an 
encapsulation or overmolding technique by injecting plastic 
25 into the mold containing the positioned reinforcing 
elements. In general, the plastic is polyurethane, but it 
may also be a thermoplastic. 

The glass currently employed for sunroofs is a 
toughened monolithic glass generally having a thickness of 
30 4 to 5 mm. 

This glass has sufficient mechanical strength to 
withstand the thermal and mechanical stresses of the 
overmolding process. 

The current trend in the automotive sector is to 
35 promote laminated glass, which has advantageous impact- 
resistant properties in the event of accidents or break- 
ins, better acoustics by filtering outside noise and is an 
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effective ultraviolet filter, while additionally allowing 
the attachment of antennas, heating means, etc. 

However, this glass composed of two glass sheets 
that are finer and less prestressed than toughened glass 
5 does not sufficiently withstand the stresses of the 
overmolding process with metal reinforcement inserts, 
leading to a high level of wastage. Furthermore, of the 
laminated glazing units which leave the overmolding 
operation intact, once installed in the vehicle several of 

10 them present deficiencies in terms of strength during use, 
the roof being subjected to stresses when the vehicle is 
moving and also to considerable temperature variations, for 
example when the vehicle is parked in the sun or during 
very cold conditions. 

15 One solution is to use a sufficient laminated 

glass thickness to give the glass strength. For example, a 
laminated glass in which each sheet has a thickness of 2.8 
to 3 mm may be used. However, this solution has the 
disadvantage of not satisfying the criterion of lightness 

20 and cannot be used on all vehicles. 

The present invention aims to provide a solution 
for the reinforcement of overmolded glazing units which is 
compatible with all types of glazing unit, including those 
of relatively low prestress. 

25 The reinforcing elements of the prior art consist 

of a profile comprising a web that bears a projecting part, 
the projecting part being able to have a V or U shape and 
providing the system with rigidity. 

In this respect, the prior art discloses French 

30 patent application No. 2 814 705, which relates to a 
glazing unit comprising a glazed element incorporating at 
least one rigid element in an overmolding part . The rigid 
element presented in the figures has, in cross section, 
substantially the shape of a V on its side, one of the arms 

35 of which, positioned substantially parallel to the main 
face of the glazed element, forms a web part and the other 
arm of which forms a projecting part that is distal to the 
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glazed element- This projecting part thus produces a pocket 
filled, for example, with overmolding material and opening 
toward the glazed element, since the angle between the two 
arms is less than 90**. 
5 The prior art also discloses American patent 

application No. US 2003/085595, which relates to a glazing 
unit comprising a glazed element provided with a peripheral 
frame incorporating an insert connected to the latter by 
means of an overmolding plastic. 

10 Each insert has, in cross section, substantially 

the shape of a U whose side walls are continued outward 
with respect to the cavity of the U, substantially parallel 
to the base of the U. Each continuation of the projecting 
part thus forms a pocket between this projecting part and 

15 the glazed element. 

The overmolding material is not in contact with 
the base of the U because a main peripheral seal is 
positioned in the cavity of the U before the material is 
overmolded. Neither is the overmolding mass in contact with 

20 the inner projecting part; it extends only over the outer 
edge surface of the metal insert , 

The overmolding material thus fills a pocket that 
is formed under the continuation of the outer projecting 
part and opens toward the glazed element. 

25 It has now been discovered that when overmolding 

material is confined in a pocket consisting of a concavity 
of the profile that faces the glazed element, the 
overmolding material will be caused, depending on the 
temperature, to expand or contract in the direction of the 

30 glazed element and thus break it if the stress exerted by 
the reinforcement frame exceeds the prestress of the glazed 
element . 
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The invention therefore relates to a new glazing 
unit as claimed in claim 1, the aim of which is not to 
allow such a phenomenon. 

This glazing unit comprises a glazed element 
5 provided with a peripheral frame or with peripheral 
elements made of plastic overmolded onto said glazed 
element, said peripheral frame or said peripheral elements 
incorporating at least one element for reinforcing the 
glazed element, this reinforcing element being connected to 

10 said peripheral frame or said peripheral elements by an 
overmolding plastic. This frame consists of a profile, 
comprising a web part that is arranged parallel or 
substantially parallel to the main face of the glazed 
element, close to the glazed element. This web part bears 

15 at least one projecting part distal to the glazed element, 
forming a pocket. 

According to the invention, the pocket formed by 
the projecting part or parts does not open in the direction 
of the glazed element, that is to say when the overmolding 

20 material, and particularly the material contained in the 
pocket, expands, it will be caused to spread out in a 
direction that is not oriented toward the glazed element. 
In this sense, it may be said that the projecting part or 
parts does not or do not form a pocket that is open in the 

25 direction of the glazed element. 

Thus, the profile of the reinforcement element 
does not contain any plastic that is allowed to expand or 
contract in the direction of or starting from the glazed 
element, and to transmit to the latter a stress greater 

30 than that which would lead to the breakage of the glazed 
element under the overmolding conditions and under the 
conditions in which said glazing unit is intended to be 
used. 

In the present application, ^'substantially 
35 parallel" means that the web part may be slightly inclined 
to the surface of the glazed element, for example by an 
angle equal to or less than 5**. 
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The projecting part or parts may extend 
continuously over the whole length of the reinforcing 
element or else the reinforcing element may comprise a 
succession of projecting portions of limited extent. 
5 According to a first embodiment, the reinforcing 

element comprises a web and one or two lateral arms, the 
web being situated facing the glazed element, each arm 
constituting a projecting part borne by the web. 

In particular, the profile may be a U-shaped 
10 profile with the concavity of the U facing away from the 
glazed element. 

Likewise, the profile may comprise two lateral 
arms, at least one of which is folded over toward' the 
other, especially at a right angle, at the end of the 
15 profile, it being possible for the angles of the profile to 
be rounded . 

According to another variant of this embodiment, 
the reinforcing element is an essentially L-shaped profile, 
one of the branches of which acts as a web and the other as 

20 a projecting part. 

The branch acting as a web is, preferably, longer 
than the branch acting as a projecting part. 

According to another variant, the two arms are 
joined together along or at a small distance (typically a 

25 few millimeters) from their free edges by a plate that is 
parallel or inclined to the web part, if appropriate, with 
surface continuity with the web part. The arms are 
preferably joined together by a continuous plate over the 
whole length of the reinforcing element, but may also be so 

30 by a plurality of plates that are distant (or even very 
distant) from one another. The profile may be formed by a 
strip of material folded over three times at a right angle. 

According to yet another variant, the profile 
comprises a lateral arm that can be folded over inwardly at 

35 its free end at least once, the folded-over end of the arm 
being able to come into contact with the web at any point 
on the latter. In particular, the lateral arm can be folded 
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over on itself in the manner of a hairpin or, 
alternatively, be folded over once or twice at a right 
angle - 

The internal region of the profile may be filled 
5 with overmolding material, but the latter is not capable of 
exerting any stress whatsoever on the glazed element. 

According to a second embodiment, the reinforcing 
element is an essentially T-shaped profile, the base of 
which constitutes the web part and the leg the projecting 
10 part, the web part being situated facing the glazed 
element . 

The invention makes it possible to use any 
material for the reinforcing element whatever the 
coefficient of linear thermal expansion thereof, especially 
15 materials having a coefficient of linear thermal expansion 
at least equal to or even above 10"^/ °C and especially 
above that of the glass, in particular at least equal to 
12xlO"^/°C. 

In another variant, the reinforcing element of 
20 any material has a coefficient of linear thermal expansion 
of below 8.10"^/^C. 

In accordance with the invention, the reinforcing 
element may be a metal element, such as steel, or a 
composite plastic element. 
25 Preferably, the reinforcing element has a 

thickness of between 1.5 and 5 mm. 

The overmolding plastic of the glazing unit 
according to the invention preferably consists of 
polyurethane or a thermoplastic, such as 

30 poly (vinyl chloride). 

The glazed element of the glazing unit according 
to the invention preferably consists of a laminated glass, 
which may or may not be hardened, formed from at least two 
sheets of glass, with interposition of at least one plastic 
35 sheet between two adjacent sheets. 



7 



The glass may be coated with thin layers on at 
least one of its faces. If appropriate, in a laminated 
glazing unit the plastic sheet or sheets may be coated with 
thin layers on at least one face. 
5 Preferably, the glazed element consists of a 

hardened laminated glass having a total thickness of below 
5 mm, or even below 4 mm 

According to the invention, the glazing unit may 
consist of an automotive glazing unit, especially for a 
10 sunroof. 

Another subject of the invention is a reinforcing 
element for a glazing unit provided with a frame or with 
peripheral elements made of overmolded plastic, the 
reinforcing element consisting of a profile comprising a 

15 web part and at least one projecting part in the form of a 
lateral arm, optionally folded over toward the web part. 

A final subject of the invention is a method of 
overmolding a frame or peripheral elements made of plastic 
onto a glazed element, in which method there is arranged, 

20 in at least one mold element having a molding cavity, a 
glazed element and at least one reinforcing element 
consisting of a profile comprising a web part and at least 
one projecting part, and the plastic is injected into the 
molding cavity, characterized in that the projecting part 

25 or parts does not or do not form a pocket that is open in 
the direction of the glazed element. 

To better illustrate the subject of the present 
invention, a description of several embodiments thereof 
will be given hereinafter with reference to the appended 

30 drawings, in which: 

- figure 1 is a diagram illustrating the residual stress 
levels for plates made of various glasses; 
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- figure 2 is a view in cross section of a rear part of 
a motor vehicle sunroof showing a frame part 
comprising a reinforcing element of the prior art; 
figures 3a and 3b are diagrams illustrating two 

5 positions of the same reinforcing element, one 

(according to figure 3a) not corresponding to the 
definition of the invention and the other (according 
to figure 3b) belonging to the invention; 
figures 4a and 4b are likewise diagrams illustrating 

10 two positions of the same reinforcing element, one 

(according to figure 4a) not corresponding to the 
definition of the invention and the other (according 
to figure 4b) belonging to the invention; 
figure 5 is a diagram illustrating a reinforcing 

15 element according to the invention; 

figures 6 and 7 are diagrams illustrating two 
reinforcing elements of generally similar shape, both 
belonging to the invention; 

- figures 8a and 8b are diagrams illustrating two 
20 reinforcing elements of generally similar shape, but 

only the one represented in figure 8b belongs to the 
invention; 

figures 9a, 9b and 9c are diagrams illustrating two 
reinforcing elements of generally similar shape, but 
25 only the ones represented in figures 9b and 9c belong 

to the invention; and 

figure 10 is a diagram illustrating another 
reinforcing element according to the invention. 



30 The residual prestresses in a plate of glass are 

of two types: the two surfaces have compressive prestresses 
and the core has tensile prestresses. 

The diagram of figure 1 illustrates these 
prestresses in the case of three types of glass, the 

35 thickness of the glass between its two surfaces SI and S2 
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being shown on the x axis using a scale that is not 
strictly linear in order to make the graph easier to read 
and the stress values C, expressed in MPa, are shown on the 
y axis: 

5 - the curve CI corresponds to a toughened glass having a 
thickness of 4 to 5 mm; it can be seen that this glass 
withstands stresses up to approximately -120 MPa; 
the curve C2 corresponds to a bent laminated glass, 
manufactured by the process known as ^^two-pass 

10 forming" or ^^glass-on-glass" or ^'one-on-one", each 

sheet of glass having a thickness of 1.6 mm; it can be 
seen* that this glass withstands stresses of 
approximately -30 MPa; depending on the thickness of 
the laminated glass, the latter may withstand stresses 

15 of up to approximately -30 or even -50 MPa; 

- the curve C3 corresponds to a bent laminated glass 
manufactured by the process known as "windshield 
bending'' or "two-glass process" where two sheets of 
glass are bent simultaneously; this glass withstands 

20 up to approximately -6 MPa of stress only. 

The diagram of figure 1 also schematically 
represents, in an area Zl, the stresses generated by 
the reinforcement of the prior art according to 
figure 2, and, in an area Zl' , those generated by the 

25 reinforcements of the present invention. Such stresses 

are generated both during encapsulation and during 
use. It is found that the reinforcements of the 
present invention make it possible in a novel manner 
to use laminated glasses to manufacture motor vehicle 

30 sunroofs without risk of breakage during molding or 

when in use . 
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Figure 2 represents in cross section part of a 
sunroof glazing unit equipped with reinforcing elements of 
the prior art. 

The reinforcing elements 13 encapsulated in an 

5 overmolding plastic 9 such as polyurethane have a part that 
is substantially planar and substantially parallel to the 
glazed element 10 of the sunroof, called web part 11, and a 
projecting part 12. The web 11 is the part adjacent to the 
glass and the projecting part 12, which makes it possible 

10 to reinforce the structure of the frame element, consists 
of a fold of the inner edge of the web 11 in a U shape that 
is open toward the glazed element 10. 

It is generally that part of the glazed element 
facing the open U of the projecting part 12 that 

15 experiences a breakage. To give some idea, in a PU-RIM 
encapsulation process that generates temperatures of around 
120°C, between 80 and 90% of laminated glasses produced by 
the "windshield bending" process and between 10 and 40% of 
laminated glasses produced by the ''glass-on-glass» process 

20 are broken during the encapsulation process, for a unit 
glass thickness of 1.6 to 2.1 mm. 

The percentage of breakage decreases when the 
thickness of the glass sheets increases. 

It has thus been found that in order to use the 

25 reinforcing elements of the prior art, it is necessary to 
use sheets of glass having a thickness of at least 2.8 mm 
and preferably above 3 mm. 

However, such a thickness of glass is rarely 
accepted by motor vehicle manufacturers. 

30 Figures 3a and 3b show the same reinforcing 

element 13, 13' : a profile having a U shape in cross 
section. 
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In figure 3a, the profile is positioned according 
to the prior art, the web 11 of the profile, that is to say 
the base of the U, being placed at the bottom of the mold 
away from the glazed element, and the two arms being 
5 arranged perpendicularly to the glazed element. 

In this arrangement, a large mass of overmolding 
plastic 9 is confined between the reinforcing element 13 
and the glazed element 10. Under the effect of heat, the 
oveinnolding plastic expands considerably but is unable to 

10 do so in the direction of the web 11 because the 
reinforcing element 13 prevents it from doing so. 

The overmolding material will therefore expand in 
the direction of the glazed element 10, exerting a strong 
pressure on the latter to the point of breaking it. 

15 In figure 3b, the reinforcing element 13' is 

arranged according to the invention. The amount of 
overmolding material 9 confined between the reinforcing 
element 13' and the glazed element 10 is small. The main 
part of the overmolding material 9 can expand in the 

20 direction away from the glazed element 10, and is thus 
unable to exert any stress toward it. 

Figures 4a and 4b show another reinforcing 
element, 14, 14' respectively, comprising a web and two 
lateral arms that are situated at the ends of the web and 

25 folded over at a right angle toward one another at their 
free ends. 

As in the case of figures 3a and 3b, it can be 
noted that only the arrangement of the reinforcing element 
14' represented in figure 4b belongs to the invention since 
30 it prevents the overmolding material from expanding in the 
direction of the glazed element 10 whereas the reinforcing 
element 14 represented in figure 4a impedes the expansion 
of the overmolding material 9. 
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Figure 5 shows another reinforcing element 15, 
namely a L-shaped profile. Since the web 11 of the profile 
is arranged along the glazed element, the overmolding 
material will not expand in the direction of the latter. It 
5 can be noted that the web 11 is longer that the projecting 
part 12. 

Figures 6 and 7 show a reinforcing element, 16, 
17 respectively, in an arrangement according to the 
invention. The reinforcing element 16, 17 has two lateral 

10 arms that are joined together along their free edges by a 
plate 11' that is parallel to the web part 11. The profile 
thus has the general shape of a rectangle in cross section. 

The reinforcing element 17 represented in 
figure 7 differs from that in figure 6 in that it is filled 

15 with overmolding material 9. In both cases, the overmolding 
material will not expand in the direction of the glazed 
element 10. 

Figures 8a and 8b show two reinforcing elements 
18, 18' of generally similar shape. The reinforcing element 

20 18 of figure 8a corresponds to the reinforcing element 
represented in figure 2 of the prior art. 

The two reinforcing elements 18, 18' consist of a 
web 11, arranged along the glazed element 10, and of a 
projecting part 12 folded over in the manner of a hairpin. 

25 However, the projecting part 12 of the 

reinforcing element of figure 8a is folded over outwardly, 
thereby confining overmolding material between the 
reinforcing element 18 and the glazed element 10. 

In figure 8b, it can be noted that the projecting 

30 part 12 of the reinforcing element 18' is folded over 
inwardly, confining overmolding material 9 within it, and 
preventing it from expanding in the direction of the glazed 
element 10. 
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Figures 9a, 9b and 9c show three reinforcing 
elements 19, 19' and 19'' of generally similar shape, 
consisting of a web 11, arranged along the glazed element 
10, and of several projecting parts 12. 
5 However, in figure 9a, the projecting parts 12 

form, in cross section, a U that is open toward the glazed 
element 10 and it can be noted that a large mass of 
overmolded plastic 9 is confined between the reinforcing 
element 19 and the glazed element 10, which is not the case 

10 with the reinforcing elements represented in figures 9b and 
9c according to the invention. 

In figure 9b, the web 11 closes the U formed by 
the projecting parts 12 and in figure 9c, the projecting 
parts 12 form, in cross section, a U that is open away from 

15 the glazed element 10. 

Figure 10 shows a reinforcing element 20 of which 
the profile has the general shape of a T, in cross section, 
the crossbar of the T being placed along the glazed element 
and preferably being provided at its ends with a small 

20 bent-over portion oriented away from the glazed element, 
preventing the overmolding plastic 9 from expanding in the 
direction of the glazed element 10. 

The glazing units according to the invention and 
according to the prior art were tested in order to show the 

25 performance of the glazing units according to the 
invention. 

First of all, the behavior of the glazing units 
when faced with the stresses that essentially occur during 
the encapsulation manufacturing process was evaluated, and 
30 the glazing units were subjected to tests that consisted in 
subjecting the glazing unit to various stresses which occur 
during a rise in temperature, during a drop in temperature 
or when the glazing unit is subjected to a load. 
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The materials used for the various tests have the 
following characteristics : 





Glazed 
element 


Overmolding 

material : 
polyur ethane 


Reinforcing 
element : 
steel 


Density (kg.m"^) 


2500 


1050 


7800 


Young's modulus (GPa) 


71 


30 to 20''C 
17,5 to 80**C 


210 


Poisson' s ratio 


0.22 


0.4 


0.3 


Conductivity ( J . m'^ . K"^ ) 


1.26 


0.12 


36.5 


Specific heat 
( J. kg"^K"^) 


940 


1872 


460 


Coefficient of 
thermal expansion (K"^) 


9x10"^ 


165x10"^ 


12x10"^ 



5 The glazing units tested have the following 

dimensions: width: 885 mm and length: 495 mm (from the 
front frame part to the rear frame part) . 

Only the front and rear frame parts are 
reinforced. 

10 

Glazing unit V (Comparative) 

The reinforcing elements are flat profiles, 
without a projecting part- The dimensions of the 
15 reinforcing elements are as follows: 

Front frame part: 5 mm thick 

50 mm wide 

Rear frame part: 3 mm thick 

50 mm wide 

20 

Glazing unit VI (comparative) 

The reinforcing elements are profiles according 
to figure 9a, of dimensions: h = 9 mm, ill = 5 mm and 
25 fl2 = 30 mm. The thickness of the reinforcing element is 
1 . 5 mm. 
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Glazing unit V2 (comparative) 

The reinforcing elements are of the same type as 
for the glazing unit VI, but have a thickness of 5 mm. 

5 

Glazing unit VI ^ 

The reinforcing elements are profiles according 
to figure 9b, of dimensions: h' = 9 mm, til' = 5 mm and 
10 tl2' = 30 mm. The thickness of the reinforcing element is 
1.5 mm. 

Glazing unit V2' 

15 The reinforcing elements are of the same type as 

for the glazing unit VI' , but have a thickness of 5 mm. 

Under the conditions of encapsulation 
manufacturing using polyurethane, the maximum displacements 
20 generated on the glass with respect to the initial shape 
(curvature) of the glass were measured. 

It is noted that the variation in curvature is 
more limited for the glazing units VI, VI' and V2' by 
comparison with V, mainly because the rigidity of the 
25 reinforcing elements of the glazing units VI, VI' and V2' 
is increased by comparison with that of the glazing unit V 
(flat reinforcing element) . 

An even more limited variation in curvature is 
observed for the glazing units VI' and V2' by comparison 
30 with the glazing unit VI. 

This tendency is followed irrespective of the 
thickness of polyurethane located between the glass and the 
reinforcing element . 

This demonstrates that the reinforcing elements 
35 according to the invention are -less subject to cause 
breakages by generating stresses on the glass. 
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Test 1 : Case of upward temperature change (+20 °C to +80 ^^C) 

In this test, each of the glazing units is 
exposed to a variation in temperature from 20**C to 80°C. 
5 As above, the maximum displacement generated on 

the glass is measured. 

It is noted that the glazing units according to 
the invention have a smaller displacement on the glass than 
the glazing units of the prior art. 
10 Here again, this tendency is followed 

irrespective of the thickness of polyurethane located 
between the glass and the reinforcing element. 

Test 2 : Case of downward temperature change (+20 ""C to -40 °C) 

15 

Tests in temperature conditions involving cooling 
from +20**C to -40*'C were carried out on the glazing units 
V, VI, V2, VI' and V2' . In these tests, the stresses 
generated on the glass were measured. 

20 Temperature reduction is the most punishing cycle 

from the point of view of the change in characteristics, 
because it is by reducing the temperature that Young's 
modulus of the polyurethane increases. 

The stresses recorded for each of the glazing 

25 units (with a polyurethane thickness of 1.5 mm between the 
glass and the reinforcing element) are given in the 
following table: 



Glazing unit 


Stress 
(MPa) 


V (in front reinforcement) 


6 


VI 


20 


V2 


57 


VI' 


13 


V2' 


9 
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It appears that apart from the glazing unit V, 
provided with flat reinforcing elements (whose 
reinforcement properties are therefore very limited) , the 
glazing units VI' and V2' according to the invention allow 

5 the best results to be obtained, namely the lowest stresses 
in the area Zl' . As can be seen from figure 1, these 
stresses remain within a range of values that can be 
withstood by the laminated glazing units, whereas the 
stresses generated by the reinforcing elements of the 

10 glazing units VI and V2 are clearly incompatible with the 
strength of 2 by 2 laminated glazing units and of most 1 by 
1 laminated glazing units. 

1^ Test 3 : Displacement under load 

For this test, the glazing units V, VI and VI' 
were loaded on one of their strips (front or rear), in the 
center thereof, with a single bearing point at each corner. 
20 A force of 100 N was applied and the maximum of the 
displacement values was recorded. 

It was noted that the glazing unit VI' according 
to the invention has excellent rigidity properties, because 
it has a deflection that is less by half than that of VI 
25 with generated stresses reduced by a factor of 2 , 

This tendency is followed irrespective of the 
thickness of polyurethane located between the glass and the 
reinforcing element - 

The present invention is described in the 
30 preceding text by way of example. It is understood that a 
person skilled in the art is capable of producing various 
versions of the invention without thereby departing from 
the scope of the patent as defined by the claims. 



